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Introduction 
A  pan-genome  is  defined  as  
the  union  of  all  the  genes  and  
non-coding  DNA  found  in  all  
individuals of a species or broader 
taxon. While pan-genomes have 
been extensively studied in 
bacteria, and related to their 
ecological and pathogenic 
properties, our knowledge of pan-
genomes in wild plants and crops 
is still limited. 
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Summary  
• Plant pan-genomes are 
significantly larger than 
reference genomes (Col-0 
& Bd21).  
 
• Each accession/ecotype 
contributes accessory loci 
to the pool. 
 
• Accessory loci show more 
variable expression and 
higher nonsynonymous 
substitution rates than 
core genes. This also 
holds for de-novo 
assembled transcripts. 
 
• Accessory loci are 
enriched in: 
i. protein domains of 
families linked to 
presence/absence 
variation 
ii.  processes such as 
disease resistance 
and development  
 
• Accessory loci are linked 
to mobile genetic 
elements, which probably 
are involved in their 
lifecycle. 
 
• Shifting from a reference-
based to a pan-genome 
model uncovers previously 
untapped variability.  
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Pan-genomes: estimating the true  
genomic diversity of plant species 
Pan-genome of 3 genomes (A, B and C). Core loci (101) 
are found in all genomes and hence have occupancy = 
3. Accessory loci are allocated to shell and cloud 
compartments. In this example, shell loci (11+9+24=44) 
are found in two accessions and cloud loci 
(35+25+22=82) are annotated only in one genome. The 
pan-genome size is 82+44+101=227 loci. 
P2.02 
accession transcripts N50  tissue 
Alexis 54,493 1,552 
  
 
 
 
AmagiNijo 50,782 1,435 
Beiqing5 51,855 1,466 
Esterel 51,731 1,520 
Franka 52,913 1,503 
Himala2 45,935 1,355 
ECI-2-0 (Hs) 57,440 1,608 
Turkey-19-24 
(Hs) 
65,005 1,542 
XZ2 (Hs) 56,813 1,529 
Padanggamu 50,254 1,379 
TX9425 46,965 1,324 
Yiwuerleng 48,508 1,247 
SBCC073 76,362 
1,416 leaf    
 [1,2, 3] Scarlett 84,826 1,569 
Haruna Nijo 51,249 1,951 
gene models 
in references 
Morex  131,692 1,941 
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shell soft core core
1 56
fr
e
q
u
e
n
c
y
 (
x
1
,0
0
0
) 
0
2
0
a
cloud
number of gene annotations
shell (R) 
(10,060) 
core 
(13,408) 
softcore 
(7,283) 
shell (N) 
(7,135) 
c 
10
20
30
c
o
u
n
t 
(i
n
 t
h
o
u
s
a
n
d
s
)
b
inbred lines
d
s
h
o
rt-re
a
d
 c
o
v
e
ra
g
e
 o
f g
e
n
e
inbred lines
h
ig
h
 
s
h
e
ll
s
o
ft
c
o
re
c
o
re
EDF+ S+ T+
lo
w
 
p
a
n
-g
e
n
e
 f
re
q
u
e
n
c
y
Pan-genome of 
19 A. thaliana 
genome 
assemblies [A]. 
Each assembly 
contributes new 
genes to the pool 
[B]. Mean 
expression of CDS 
in 3 tissues (root, 
seedling and 
floral bud) as a 
function of their 
occupancy [C]. 
dN/dS ratio of 
single-copy CDS 
clusters 
(n=27,181) [D].  
The pan-genome of 54 ecotypes of B. distachyon comprises 
61,115 gene clusters. The soft-core (95% occupancy) is 
more robust than the strict core as it allows for annotation 
and clustering errors. Cloud clusters are unreliable and 
thus not considered. Shell genes are confirmed by read 
mapping and reconstruct population history.  
Occupancy and 
expression (L) and 
accessory barley  
transcripts (R).  
